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Introduction
Hypertension is important risk factor for circulatory diseases and related to increase in mortality and cardiovascular morbidity [1] [2] [3] [4] . Overweight is directly associated with hypertension -risk of being hypertensive is two to six times higher in overweight individuals [5] [6] [7] . Strength of that association varies due to differences in age, gender, ethnicity and lifestyle [8] [9] [10] [11] . Intervention studies showed that weight loss can prevent emergence of hypertension 12, 13 and reduce increased blood pressure in obese individuals 14 and lower blood pressure is associated with reduced incidence of stroke and myocardial infarction 15 . The prevalence of both hypertension and overweight is increasing worldwide [16] [17] [18] as well as in Croatia 19 and they both are significant public health problems.
The exact mechanism whereby excessive weight causes increase in blood pressure is still unknown, however, one of its elements is stimulation of sympathetic activation by weight gain and influence on insulin and leptin levels 20 . Activation of renin-angiotensin system and physical compression of the kidney by fat tissue might also be involved in that process 21 .
Results of longitudinal studies on the effect of weight gain on blood pressure confirmed that weight gain increases risk of hypertension independently of baseline weight status, although there are differences in strength of that association depending on age and gender of respondents [22] [23] [24] .
In this study we investigated association of long-term overweight status as well as of becoming overweight with hypertension in Croatian Adult Health Cohort Study (CroHort) -a follow-up study of the original cross-sectional research.
Sample and Methods

Sample
The sample of this study consisted of 3,229 respondents (1,015 male and 2,214 female) who participated in both Croatian Adult Health Survey 2003 and the follow-up Croatian Adult Health Cohort Study (CroHort) in 2008. They were 18 years or older at the time of the first survey. Further details on this sample were described elsewhere 25 .
Public health nurses measured blood pressure in respondents' homes both in 2003 and 2008, while weight and height were self-reported by respondents on both occasions and recorded on a questionnaire by public health nurses. On both occasions blood pressure was measured twice using a mercury sphygmomanometer, with respondents seated for 20 minutes between the measurements.
Only respondents with normal blood pressure in 2003 (systolic blood pressure < 140 mmHg, diastolic blood pressure < 90 mmHg and no record on usage of hypertension medications) were analysed encompassing 1,383 respondents (396 male and 987 female).
Variables
Respondents who stated that they use anti-hypertensive drugs or whose average blood pressure calculated from two measurements was equal or higher than 140 mmHg for systolic or equal or higher than 90 mmHg for diastolic blood pressure, were categorized as hypertensive.
Respondents whose BMI was 25 kg/m 2 or higher were classified as overweight. All confidence intervals (CI) were calculated with 95% probability levels.
Statistical analysis
Statistical analysis was performed using SPSS (version 14.01; License: Croatian National Institute of Public Health). 
Results
Both
Discussion
For women, both long-term overweight status and becoming overweight were significantly associated with development of hypertension, while for men this was true only for long-term overweight. Even recently becoming overweight (in last 5 years or even shorter period) can increase risk for hypertension among women. This is in accordance with results of various previous studies which reported a positive association between change in BMI and change in blood pressure [22] [23] [24] . However, there are some differences: in majority of the studies change in weight was more intensively associated with blood pressure increase than stabile overweight status 23, 24, 26 , while this was not the case in this study. Stronger association between increase in body weight and hypertension among women compared to men is in accordance with results of some studies 22 , but there are also studies with opposite results 24 which emphasize the need for further research of gender differences in influence of weight increase on hypertension.
This study also confirmed association between long--term overweight status and hypertension among both genders which is in accordance with previous research 13 .
Certain limitations of this study should be taken into account in interpretation of its results: respondents were characterized as hypertensive on the basis of average from only two blood pressure measurements made in relatively short time span or on the basis of respondent's statement about usage of antihypertensive treatment which was potentially prone to response and recall bias. Self-reporting of height and weight might have also been influenced by response bias. As blood pressure measurements were made during public health nurse's visit to respondent's home, the incidence of »white coat hypertension« might have been reduced.
Extent of overweight among the respondents, high incidence of becoming overweight in five years period and strong association of overweight with hypertension point out the importance of activities aimed at maintenance of normal body weight as a part of primary prevention of hypertension. According to the current guidelines, blood pressure measurement is recommended once every two years for healthy adults if they have blood pressure below 120/80 mmHg and once per year if they have blood pressure in prehypertension range 120-139/80-89 mmHg 27 . Women who have recently become overweight as well as both men and women who have been long-term overweight and their health care providers should pay special attention to measuring their blood pressure regularly in order to promptly detect emergence of hypertension and start treatment as soon as possible. 
